Janssen and Weissinger BMC Pregnancy and Childbirth 2014, 14:182 
http://www.biomedcentral.eom/1471-2393/1 4/1 82 



Pregnancy & Childbirth 



RESEARCH ARTICLE Open Access 



Women's perception of pre-hospital labour 
duration and obstetrical outcomes; a prospective 
cohort study 

Patricia A Janssen^ and Sandra Weissinger^ 



Abstract 

Background: Progress during early labour may impact subsequent labour trajectories. Women admitted to hospital 
in latent phase (<3 cm cervical dilation) labour have been shown to be at higher risk of obstetrical interventions. 

Methods: We conducted a secondary analysis of data from a randomized controlled trial of 1247 healthy 
nulliparous women in spontaneous labour at term with a singleton fetus in cephalic presentation at seven hospitals 
in Southwestern British Columbia. We computed relative risks and their 95% confidence intervals to examine our 
primary outcome of cesarean section and secondary outcomes including obstetrical interventions and maternal and 
newborn outcomes according to women's perception of length of pre-hospital labour. Women were asked on 
admission to hospital how long they had been experiencing contractions prior to coming to hospital. 

Results: Women indicating that they had been in labour for 24 hours or longer at the time of hospital admission 
were at elevated risk for cesarean birth, relative risk (RR) 1.40, (95% Confidence Intervals 1.15-1.72), admission with a 
cervical dilation of 3 cm or less, RR 1.21 (1.07-1.36), more obstetrical interventions including continuous electronic 
fetal monitoring RR 1 .1 1 (1 .03-1 .20), augmentation of labour RR 1 .33 (1 .23-1 .44), use of narcotic RR 1 .21 (1 .06-1 .37) 
and epidural analgesia RR 1.18 (1.09-1.28). Adverse neonatal outcomes did not differ apart from a significant 
increase in meconium-stained amniotic fluid RR 1.60 (1.09-2.35). 

Conclusions: A single question asked of women on presentation to hospital was an important predictor of 
cesarean birth and may have utility in identifying women who would benefit from close observation and more 
active management of labour. 
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Background 

In Canada and the United States, cesarean section rates 
have risen to 26.9% [1] and 32.8% [2] in 2010. While this 
rise has been attributed to the compounding effect of 
repeat cesarean births and an increase in obesity [3], 
hypertension [4], and multiple births [5], the factors 
precipitating cesarean birth among apparently healthy 
women remain relatively unexplored. The leading indi- 
cation for primary cesarean is dystocia [6]. Research to 
date focused on low-risk nulliparous women suggests 
that events during early labour impact subsequent 
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labour trajectories including the diagnosis of dystocia 
[7]. Increased pain or distress in early labour is associ- 
ated with slow progress and need for analgesia in active 
labour [8]. Women admitted to hospital in latent phase 
(<3 cm cervical dilation) have been shown to be at higher 
risk of obstetrical interventions, including electronic fetal 
monitoring, epidural analgesia, oxytocin, and caesarean 
section, than those who are admitted in active labour 
[9-13]. Approaches to early labour care including home 
visits [14,15], standardized definitions of labour onset [16] 
or targeted interventions to manage discomfort [17] have 
been evaluated in randomized controlled trials and have 
not been shown to influence labour outcomes. 

The Early Labour Assessment and Support at Home 
Trial (ELASH) collected detailed data about women's 
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labour experience prior to hospital admission [14]. Women 
presenting to hospital were asked by nurses how long they 
had been in labour and their responses were documented 
without further prompting or questioning. In the current 
study we tested the hypothesis that women's perceptions 
that their labour had been underway for more than 
24 hours at the time of hospital admission was associated 
with cesarean section and other obstetrical outcomes. 
Additionally, we compared neonatal outcomes among 
women with > 24 versus < 24 perceived hours of labour 
prior to hospital admission. 

Methods 

We undertook a secondary analysis of data collected for 
the ELASH trial of assessment and support in early 
labour by obstetrical nurses via telephone versus home 
visits. Methods for this study have been reported elsewhere 
in detail [14], but in brief this study recruited healthy nul- 
liparous women, between the ages of 16 and 42, at 37-41 
completed weeks of gestation, carrying a singleton fetus in 
vertex position without pre-existing medical conditions or 
any conditions arising in pregnancy that precluded their 
physicians from advising them to remain at home in early 
labour. In the current study we excluded 212 women who 
were being induced on an out-patient basis with cervical 
prostaglandins or were found to have a baby in the breech 
position during labour from the original 1459 for a final 
sample of 1247 (Figure 1). Thus, our sample met the cri- 
teria of the Robson Classification, Category 1 [18]. 

Women were asked by the admitting nurse how many 
hours they had been experiencing contractions prior to 
their final hospital admission. Their answers were recorded 
verbatim without question. We chose to categorize our 
exposure into > or < 24 hours of pre-hospital labour as we 
believe that most clinicians would choose to admit women 
for labour augmentation after 24 hours. A recently pub- 
lished consensus statement from the American College of 
Obstetricians and Gynecologists defines prolonged latent 
phase labour as lasting more than 20 hours [19]. 

Our primary outcome was cesarean birth. With our 
available sample sizes we had 83% power to find a relative 
difference of 30% from a baseline cesarean section rate 
of 26.9%, the overall rate for the randomized controlled 
trial, with a type I error of 0.05, two sided. Secondary 
obstetrical outcomes included indication for cesarean 
birth, length of time from admission to birth, length of first 
and second stages of labour, use of continuous electronic 
fetal monitoring, administration of intravenous fluids, 
augmentation of labour, use of analgesia (nitrous oxide), 
narcotics, or epidural analgesia), meconium in the 
amniotic fluid, and rates of postpartum hemorrhage. 
Newborn outcomes included Apgar score less than 7 
at 1 and 5 minutes, resuscitation at birth and admission to 
a neonatal care unit. 



We compared sociodemographic and labour-related 
characteristics of our study cohorts using the f-test for 
continuous variables and the Chi-square tests for dichot- 
omous variables. A p-value of less than 0.05 was considered 
statistically significance. We computed relative risks and 
95% confidence intervals. All analyses were undertaken 
using SPSS version 19. 0 (SPSS Statistics, Inc., Chicago, IL). 

We received approval for the current study from the 
University of British Columbia Clinical Research Ethics 
Board (HlO-01721) on August 30, 2010. All participants 
provided written informed consent for participation in 
the original trial. 

Results 

The study cohorts were comparable with respect to 
sociodemographic characteristics (Table 1), stature, and 
labour-related characteristics on admission to hospital 
(Table 2), with the single exception of gestational age 
on admission, which differed by less than three days 
between the two groups. In a multivariate analysis, in- 
clusion of individual prognostic variables in a logistic 
regression model did not change odds ratios more than 
10%. Accordingly we did not adjust for prognostic factors 
and present unadjusted relative risks. 

Women who perceived their labour to have lasted 
24 hours or longer prior to admission were at excess risk 
for cesarean section, relative risk (RR) 1.4, 95% Confidence 
Intervals (CI) (1.15-1.72) (Table 3). Labour dystocia was 
more often the primary indication for cesarean section 
in the prolonged pre-hospitalization labour group and 
fetal distress less often, but these differences were not 
statistically significant. Women in the prolonged early 
labour group had on average significantly longer first 
stages of labour (916 versus 775.5 minutes, p < .001), 
but second stages were comparable (125.3 versus 
118.1 minutes). As well, the elapsed time from admission to 
birth was significandy longer in the prolonged early labour 
group, (714.6 versus 580.7 minutes, p < .001). Women who 
were experiencing pre-admission labour > 24 hours were 
admitted to hospital significantly more often at a cervical 
dilation of 3 cm or less, RR 1.21 (1.07-1.36). 

Women in the prolonged early labour group had a 
higher risk of experiencing obstetrical interventions in- 
cluding continuous electronic fetal monitoring, admin- 
istration of intravenous fluids, and augmentation of 
labour. They more often required intravenous or intra- 
muscular narcotic analgesia RR 1.21 (1.06-1.37) and epi- 
dural analgesia RR 1.18 (1.09-1.28). 

Between the two groups, there were no differences in 
rates of Apgar scores less than 7 at 1 and 5 minutes, need 
for endotracheal suction or oxygen at birth, or admission 
to a neonatal nursery. Meconium - stained amniotic fluid 
at birth was significantly more frequent in the prolonged 
early labour group RR 1.60 (1.09-2.35) (Table 4). 
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Assessed for eligibility: 
2347 



Excluded: 878 




Not meeting inclusion criteria: 


607 


Refused to participate: 


94 


Other reasons: 


177 


No ELASH nurse on duty: 


98 


Patient didn't call ELASH 


79 



Randomized to early labour assessment by 
home visit or telephone triage 

1466 



Excluded: 212 

Breech presentation: 9 
Labour induced: 203 



Analyzed within cohorts 
1247 



Perceived pre-hospital 
labour duration > 24 hours: 434 



Perceived pre-hospital 
labour duration < 24 hours: 



813 



Figure 1 Flow diagram for recruitment. 



The positive predictive value for perceived labour prior meaning that its application would fail to pick up a 
to hospital admission > 24 hours in predicting cesarean substantial number of women who were destined to 
section was 28.3%. This indicator has low sensitivity, have a cesarean section. The negative predictive value 
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Table 1 Sociodemographic characteristics by study group 

Characteristic Perceived labour Perceived labour p-value 

> 24 hours < 24 hours 

n = 434 n = 813 

n (%) n (%) 

Age, mean ± s.d 28.5 ±5.1 28.5 ±5.1 ns 

Single parent 18(4.2) 29(3.6) ns 

Education ns 



ns 



ns 



ns 



ns 



ns 



was 79.8%. This indicates that a negative finding 
(labour < 24 hours prior to admission) is accurate 80% 
of the time in identifying women who would not have a 
cesarean delivery. 



Table 2 Obstetric characteristics by study group 



Characteristic 


Perceived labour 
>?4 hniir^ 

n = 434 


Perceived labour 

^■94 hniirc 

— 1 lUUI J 

n = 813 


p-value 




n (%) 


n (%) 


n (%) 


Maternal heiglit, cm, 
mean ± sd 


162.9 ±72 


1632 ±6.8 


ns 


Pre-pregnancy weight, 
l<g, mean ± sd 


60.2 ± 14.8 


59.8 ± 1 3.0} 


ns 


Weiglit gain, kg, 
mean ± sd 


16.5 ±6.1 


15.9 ±6.1) 


ns 


Gestational age 
days, mean ± sd 


280.3 ± 6.9 


277.7 ±7.1 


<.001 


Symphysis fundal 
height cm, mean ± sd 


D / . \ JZ Z.O 


Du.y JZ Z.O) 


ns 


Attended prenatal classes 


Z \ / [dd.Z) 


^QA !Q^ 1 \ 
DyO \d\ .1 ) 


ns 


Dou a 


21 (5.1) 


46 (5.9 


ns 


Coping on admission 






ns 


Not distressed 


/I 7 Ml 
4/ [ \ \ .D) 


yj [I z.\) 




Coping with Support 


272 (66.8) 


500 (63.9) 




Not coping 


88 (21.6) 


187 (23.9) 




Status of membranes 
on admission 






ns 


Intact 


300 (69.1) 


517 (63.7) 




Ruptured 


29 (6.7) 


76 (94) 




Unsure 


1 05 (24.2) 


219 (27.0) 




Method of early labour 
assessment 






ns 


Home visit 


225 (51.8) 


402 (49.4) 




Telephone triage 


209 (48.2) 


411 (50.6) 




Meconium in amniotic 
fluid in labour 


49 (11.3) 


66 (8.2) 


ns 



Discussion 

This study demonstrates, for the first time, that women's 
perceptions that their labour has lasted 24 hours or longer 
at the time of admission to hospital increases the risk of 
admission in the latent phase of labour, cesarean delivery, 
and exposure to other obstetrical interventions. 

Early admission to hospital is a well-described risk 
factor for obstetrical interventions and birth by cesarean 
[7,8,13], however there is limited literature on the sequelae 
of prolonged latent phase labour. The study of latent 
phase labour is hampered by a lack of consensus on the 
definition of its onset, making the diagnosis of prolonged 
labour problematic. 

Maghoma and Buchmann studied early labour among 250 
healthy women [20]. They enrolled both multiparous and 
nulliparous women and defined prolonged early labour as 
greater than 8 hours, measured from the time of the first 
clinical assessment in labour to the clinical assessment of 



Age, mean ± s.d 28.5 ±5.1 28.5 ±5.1 

Single parent 18(4.2) 29(3.6) 
Education 

Some high school 40 (9.3) 79 (9.9) 

High school diploma 60(14.0) 144(18.1) 

Some post secondary 42 (9.8) 69 (8.7) 

Trade school/college 106(247) 164(20.6) 
diploma 

Some university 41 (9.5) 73 (9.2) 
education 

University education 141(32.8) 266 (33.5) 

Missing 4 18 
Family Income 

<20,000 76(19.1) 142(19.5) 

21,000-39,000 95(23.9) 171 (23.5) 

40,000-59,000 73 (18.3) 138 (19.0) 

>60,000 1 54 (38.7) 276 (38.0) 

Missing 36 86 
Employment 

Full time 270 (63.4) 521 (65.0) 

Part time 39 (9.2) 78 (9.7) 

Unemployed 117 (27.5) 203 (25.3) 

Missing 8 11 

Partner's employment 

Fulltime 352(85.4) 655 (86.1) 

Part time 21 (5.1) 36 (4.7) 

Unemployment 39 (9.5) 70 (9.2) 

Missing 22 52 

Ethnicity 

Caucasian 187 (43.2) 349(42.9) 

East Asian 107 (247) 175 (21.5) 

South Asian 103(28.5) 234 (28.8) 

First Nations 11 (2.5) 8 (1.0) 

African Canadian 6(1.4) 9(1.1) 

Other 1 9 (4.4) 38 (4.7) 

Missing 1 0 

English as second 1 1 7 (27.1 ) 1 99 (24.9) 
language 
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Table 3 Maternal outcomes by study group 



Outcome Perceived labour >24 hours 


Perceived labour <24 hours 


RR (95% CI) 




n = 434 




n = 813 






n (%) 




n (%) 




Mode of birth 










Vaginal 


1 89 (43.5) 




412 (50.7) 


0.86 (0.76-0.98) 


Forceps or vacuum 


122 (28.1) 




237 (29.2) 


0.96 (0.80-1.16) 


Cesarean birtli 


123 (28.3) 




164 (20.2) 


1.40 (1.15-1.72) 


Primary indication for cesarean 










Dystocia/CPD 


99 (80.5) 




1 22 (744) 


1.08 (0.95-1.23) 


Fetal Distress 


24 (19.5) 




42 (25.6) 


0.76 (0.49-1.19) 


Length of time from admission to birth (minutes, mean ± sd) 


7 14.6 ±467.9 




580.7 ±441 .6 


p < .001 


Length of first stage (minutes, mean±sd) 


916.1 ±501.0 




775.5 ±41 7.8 


p < .001 


Length of second stage (minutes, mean ± sd) 


1253 ±92.5 




118.1 ±97.8 


ns 


Cervical dilation on admission < 3 cm 


223 (52.0) 




347 (43.3) 


121 (1.07-1.36) 


Continuous Electronic Fetal Monitoring 


316 (72.8) 




533 (65.6) 


1.11 (1.03-1.20) 


IV fluids 


384 (88.5) 




629 (77.6) 


1.14 (1.08-1.20) 


Augmentation of labour 


331 (76.3) 




65 (57.2) 


1.33 (1.23-1.44) 


Analgesia 










Narcotic (IM or IV) 


206 (47.5) 




320 (39.4) 


121 (1.06-1.37) 


Nitrous Oxide 


294 (67.7) 




568 (69.9) 


0.97 (0.90-1.05) 


Epidural analgesia 


327 (75.3) 




495 (60.9) 


1.18 (1.09-1.28) 


Blood loss 










After vaginal birth (>500 cc) 


65 (19.9) 




112 17.2) 


121 (0.92-1.59) 


After cesarean birth (>1000 cc) 


5 (4.1) 




6 (3.7) 


1.11 (0.353.56) 


active phase. Consistent with our findings, cesarean birth 


Maghoma and Buchmann found a similar increase in 


was significantly more firequent in the prolonged early labour 


risk of meconium as well 


as a significant difference in 


group as was augmentation of labour. A similar study by 


5 minute Apgars 


less than 7, and admission to a level II 


Chelmow et al. defining prolonged latent phase as >12 hours 


(observation) or 


level III 


(intensive care) 


nursery for 


for nuUiparous women and > 6 hours for muciparous 


women with proL 


onged early labour [20]. Chelmow et al. 


women reported that prolonged latent phase was independ- 


reported a higher frequency of low Apgar 


scores, and 


ently associated with an increased incidence of abnormal 


need for newborn resuscitation in the group with pro- 


progress in the active phase, and cesarean delivery [21]. 


longed latent phase [21]. 






Table 4 Newborn outcomes by study group 










Outcomes Perceived labour >24 Hours Perceived labour <24 hours 


RR (95% CI) 




n = 434 




n = 813 






n (%) 




n (%) 




Meconium at birth 


58 (13.4) 




71 (8.8) 


1.60 (1.09-2.35) 


Apgar score <7 at 1 min 


59 (13.5) 




96 (1 1 .8) 


1.15 (0.85-1.56) 


Apgar score <7 at 5 min 


4 (0.9) 




6 (0.7) 


1 .25 (0.35-4.40) 


Resuscitation at birth 










Suction with endotracheal tube 


35 (8.1) 




56 (6.9) 


1.17 (0.78-1.76) 


Intermittent positive pressure 


53 (12.3) 




79 (9.8) 


1.26 (0.91-1.75) 


Admit to observation or intensive care nursery 


33 (7.6) 




54 (6.6) 


1.14 (0.75-1.74) 
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The increase in interventions observed in the women 
with prolonged pre-hospital labour may be due to dysfunc- 
tional labour manifesting in the latent phase or may be iat- 
rogenic, subsequent to longer time spent in hospital. The 
observational nature of our study does not allow for causal 
inferences to be drawn from our data. We did observe, 
however, that among women who stated their labour had 
started > 24 hours prior to admission, the cesarean rate for 
those whose labour was augmented was significantly lower 
than among those who were not augmented (31.7% versus 
14.5%, p = .005), supporting the notion that recognition and 
treatment of prolonged latent phase labour may be of value 
in preventing cesarean section. A randomized trial of active 
management of labour among women with prolonged 
latent phase labour, including oxytocin augmentation, with 
standardized protocols for other aspects of labour manage- 
ment may answer this question. 

Conclusion 

In this retrospective cohort study, women's perceptions of 
labour lasting 24 hours or more at the time of presentation 
to hospital for birth was associated with a 40% increase 
in risk for giving birth by cesarean. These findings are 
generalizable to healthy nulliparous women experien- 
cing uncomplicated pregnancies. Women experiencing 
prolonged pre-hospital early labour were also at a higher 
risk for most obstetrical interventions and postpartum 
hemorrhage after a vaginal birth. 

Asking women about the duration of their labour, with- 
out practitioner-defined parameters, may serve as a useful 
screening device for women who may potentially benefit 
firom close observation and more active management of 
labour. A high negative predictive value means that a nega- 
tive response to the question about length of pre-hospital 
labour lasting 24 hours or longer could be used to identify 
women at minimal risk for cesarean delivery, for whom ef- 
forts to promote vaginal delivery should be intensified. In 
addition, this question is simple to ask and avoids the con- 
troversies surrounding clinician-defined onset of labour. 
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